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Introduction
Most soft contact lenses pre-scribed today are designed 
to be replaced at regular inter-
vals, ranging from one day to one 
month. In a survey of  worldwide 
contact lens prescribing patterns 
in 2008,1 monthly-replacement 
lenses were most frequently pre-
scribed for new fits of  soft lenses 
in Canada (75%), followed by two-
weekly (14%) and daily disposable 
(11%) lenses. A number of  studies 
have shown that frequent replace-
ment of  hydrogel contact lenses 
results in fewer deposits, lower inci-
dence of  complications and greater 
overall satisfaction, compared to 
lenses worn for longer periods of  
time.2-8 The extent to which these 
benefits are realized depends, in 
part, on compliance with lens 
replacement recommendations. 
Previous studies have shown that 
patients are not always compliant 
with replacement schedules, 9-12 
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but none of  these have specifically 
looked at silicone hydrogel lenses 
which now account for nearly 50% 
of  new soft lens fits in Canada.1,13 
The aim of  this study was to as-
sess current recommendations by 
optometrists for replacement fre-
quency (RF) of  silicone hydrogels 
(SH) and daily disposable (DD) 
contact lenses in Canada. In addi-
tion, the rates of  non-compliance 
with manufacturer recommended 
replacement frequency (MRRF) by 
optometrists and patients were de-
termined and the reasons for non-
compliance investigated.
Methods
Study design
This study followed the design uti-
lized in a similar study that sought 
information from USA eye care 
practitioners and their DD and SH 
lens wearers.14 Invitations to par-
ticipate in this voluntary study were 
sent by email to approximately 
2,500 optometrists in Canada. The 
Canadian Association of  Optom-
etrists invited its members to take 
part in the study. 
Survey packages were mailed by 
the Centre for Contact Lens Re-
search (CCLR) to optometrists 
who volunteered to participate. 
The optometrists were provided 
with an explanatory covering let-
ter and were instructed to ask the 
next 20 soft contact lens-wearing 
patients (either DD or two-week 
or one-month SH lenses) attending 
their practice to complete the sur-
vey. Completion of  the survey was 
voluntary and the patients com-
pleting it retained anonymity. After 
completing the survey, each patient 
was asked to seal the survey in an 
envelope, on which the optom-
etrist recorded that respondent’s 
lens type, powers for each eye and 
optometrist-recommended replace-
ment schedule on the outside. 
The optometrist then returned all 
completed surveys (in their sealed 
envelopes) to the CCLR in a postage- 
paid envelope. Optometrists were 
not identified on the returned sur-
veys in order to provide some de-
gree of  anonymity from the CCLR.
Ethics clearance was obtained 
through the Office of  Research 
Ethics at the University of  Water-
loo and the study was conducted 
following the tenets of  the Decla-
ration of  Helsinki.    
The survey
The three-page survey consisted of  
a series of  questions regarding the 
patient and their contact lens his-
tory, including recommended and 
actual contact lens replacement 
frequency. Questions were also in-
cluded to determine the reasons for 
not complying with recommended 
replacement intervals and to inves-
tigate instructions provided by the 
optometrist regarding contact lens 
replacement. 
Data analysis
Where relevant, data analyses were 
conducted using Statistica 8.0 (Stat-
Soft Inc. Tulsa, OK). Data are pre-
sented as percentages or mean ± 
standard deviation. When interval 
estimates are included, they are 
95% confidence limits of the estimate. 
Results
Respondents
Fifty-eight optometrists (52% of  
those optometrists who registered 
their interest in participation) re-
turned 654 patient surveys (29% 
of  the total surveys sent out). The 
data from 578 patient respondents 
were eligible for analysis (88% of  
completed surveys received). The 
remaining surveys either did not 
have sufficient information recorded 
for analysis, or were completed 
by patients wearing ineligible lens 
brands. 
Lens brands and powers
The brands of  lenses worn by pa-
tients, as recorded by their optome-
trists, are listed in Table 1. Eighteen 
percent of  the lenses worn were 
daily disposable (DD), 35% were 
two-week replacement silicone hy-
drogels (two-week SH) and 47% 
were one-month replacement sili-
cone hydrogels (one-month SH).
The lens brand worn, as reported 
by the patients, matched that re-
ported by the optometrist for 66% 
of  participating patients. In 5% of  
cases, the lens types did not match, 
and 29% of  patients were unsure 
of  the lens type they were wearing.
Demographics and lens  
wearing patterns
Seventy percent of  the surveys 
analysed were completed by female 
patients. The mean age of  all pa-
tients was 33.7 ± 12.7 years (range 
14 – 77 years) with a median pa-
tient age of  32 years. The patients 
surveyed were experienced contact 
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lens wearers; the mean number of  
years wearing any type of  contact 
lenses was 12.1 ± 9.4 (range 0.1 to 
49 years) with a median of  10 years. 
Lenses were reported to be worn 
5.6 ± 1.9 days each week (range 1 – 
7 days) with a median of  5 days for 
DD lenses and 7 days for two-week 
and one-month SH lenses. The per-
centage of  patients wearing lenses 
fewer than seven days per week was 
higher for DD lenses (70%, 60 – 
79%) than for two-week (39%, 32 – 
48%) or one-month lenses (39%, 33 
– 45%). The mean wearing time of  
lenses worn for daily wear was 11.9 
± 3.4 hours each day (range 2 – 19 
hours) with a median of  12 hours. 
Overall, 6% of  patients reported 
wearing lenses for 24 hours each 
day; this varied by lens group, with 
the rates being 3% (1 – 9%) for DD 
lenses, <1% (0-3%) for two-week 
lenses and 11% (7 – 15%) for one-
month lenses.
Optometrist compliance with 
recommended replacement 
frequency
Data obtained from  
optometrists
The distribution of  responses for 
the optometrist recommended re-
placement frequency (ORRF) for 
each lens group is listed in Table 
2. A replacement frequency was 
considered compliant with the 
manufacturer’s recommendations 
(MRRF) if  the interval between 
replacements was less than or 
equal to the recommendation. The 
highlighted cells in Table 2 repre-
sent ORRFs that are compliant. 
 
Number % Lens Type % Group
1-day lenses
1 Day Acuvue (and Moist) 27 26
18
1 Day Acuvue for Astigmatism 1 1
Dailies (and Aqua, Aqua Plus) 56 54
Dailies Toric 8 8
Dailies Progressive 3 3
Proclear 1 Day 3 3
Freshlook 1-Day 2 2
Biomedics 1 Day Toric 2 2
Biomedics 1 Day 1 1
Soflens 1 Day 1 1
Two-week lenses
Acuvue Advance 49 24
35Acuvue Advance for Astigmatism 38 19
Acuvue Oasys 100 49
Acuvue Oasys for Astigmatism 16 8
1-month lenses
Air Optix / Air Optix Aqua 91 34
47
Air Optix Astigmatism 14 5
Night & Day 54 20
Biofinity 25 9
PureVision 28 10
PureVision Toric 34 13
PureVision Multifocal 25 9
TABLE 1
DISTRIBUTION OF LENS BRANDS wORN 
Figure 1: Optometrist compliance with manufacturer recommendations for RF
1-month SHDD 2-week SH
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A considerable percentage of  
ORRFs were longer than the MRRF 
for two-week lenses (35%, 28 – 
42%). The non-compliance rates 
were lower for DD lenses (6%, 2 
– 13%) and one-month lenses (2%, 
1 – 5%).  These results are summa-
rized in Figure 1. Shorter ORRFs 
were recorded for 7% (5 – 11%) of  
one-month lens wearers. In most 
of  those cases, the lens type worn 
was AIR OPTIX (also known as 
O2OPTIX, CIBA Vision). 
The ORRF non-compliance rate 
was higher for astigmatic lenses 
(24%, 17 – 33%) than for spherical 
lenses (11%, 8 – 15%). 
Data obtained from patients
The distribution of  responses 
for Recommended RF by the 
optometrist, as reported by the 
patient (PRRF), is listed in Table 
3. The highlighted cells repre-
sent those PRRF that are com-
pliant with the MRRF for the 
lens type. “NR” indicates that no 
recommendation was given. 
Most two-week and one-month 
lens wearers were given a Recom-
mended RF from their optometrist, 
but 13% (7.2 – 21.0%) of  DD lens 
wearers reported not being given a 
recommendation for RF. In 78% of  
cases, the PRRF was in agreement 
with the ORRF. Fourteen percent 
were not in agreement, and 8% had 
one or both of  the RFs missing or 
no recommendation was given.
OrrF 
Lens group 1D 2D 3-6D 1w 2w 3w 1M 2M ≥ 3M
1 day (n=102) 94.1% 0 0 0 1.0% 0 4.9% 0 0
2 weeks (n=197) 0 0 0 0 65.0% 1.5% 32.0% 1.5% 0
1 month (n=262) 0.4% 0 0 0.4% 6.5% 0 90.5% 0.4% 1.9%
TABLE 2
REPLACEMENT FREqUENCy RECOMMENDED By OPTOMETRIST
PrrF
Lens group 1D 2D 3-6D 1w 2w 3w 1M 2M ≥ 3M NR
1 day (n=103) 81.6% 1.0% 1.0% 0 1.0% 0 2.9% 0 0 12.6%
2 weeks (n=202) 1.5% 0 0.5% 2.5% 53.5% 4.0% 34.2% 1.5% 0.5% 2.0%
1 month (n=269) 1.1% 0 0 1.5% 7.1% 1.9% 79.6% 4.1% 1.9% 3.0%
TABLE 3
REPLACEMENT FREqUENCy RECOMMENDED By OPTOMETRIST, AS REPORTED By PATIENT
TABLE 4
REPLACEMENT FREqUENCy RELATIvE TO RECOMMENDED REPLACEMENT FREqUENCy
Replacement of contact lenses relative to what was recommended
Lens group Always Often Sometimes Rarely
1 day 76% 13% 4% 7%
2 weeks 29% 38% 17% 15%
1 month 36% 32% 19% 13%
All lenses 41% 31% 16% 13%
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Patient compliance with  
recommended replacement 
frequency
Three questions were posed in an 
attempt to evaluate the actual com-
pliance to lens replacement fre-
quencies by patients. Table 4 lists 
the distribution of  responses to the 
first question which asked patients 
how often they replace their con-
tact lenses relative to what was rec-
ommended. A considerably higher 
percentage of  DD lens wearers re-
ported “always” replacing lenses at 
the recommended frequency com-
pared to two-week and one-month 
lens wearers. 
In the second question, patients 
were asked to give the primary rea-
son they wore lenses longer than 
recommended. Overall, 35% (30.9 – 
39.1%) of  patients who responded 
to the question reported that they 
never wore their lenses for longer 
than was recommended. This find-
ing varied by group, with 73% (62.0 
– 81.1%) of  DD wearers, 22% (16.9 
– 28.9%) of  two-week wearers and 
31% (25.5 – 37.2%) of  one-month 
wearers responding that they never 
exceeded the Recommended RF. 
The most common reason given 
by DD wearers for wearing lenses 
longer than recommended was “to 
save money”. For two-week and 
one-month wearers the most com-
mon reason was “forgetting which 
day to replace them”.
Finally, patients were asked after 
how many days, and/or months 
they replaced their lenses. An ac-
tual RF of  more than one day was 
considered to be non-compliant for 
DD lenses; more than 17 days was 
considered to be non-compliant 
for two-week lenses, and more than 
31 days was considered to be non-
compliant for one-month lenses. 
Overall, 44% wore lenses longer 
than the MRRF. This varied by lens 
group, with the non-compliance 
rates being 18% (10.8 – 27.6%) for 
DD lenses, 69% (62.0 – 75.5%) for 
two-week lenses and 34% (28.5 – 
40.4%) for one-month lenses. 
Since optometrists are not always 
compliant with the MRRF, par-
ticularly for two-week replacement 
lenses, some patients may appear to 
be non-compliant when in fact they 
are simply following the recom-
mendation given by their optom-
etrist. It may be more appropriate 
therefore to consider patients to 
be non-compliant only if  they fol-
low neither the MRRF nor the PRRF. 
Twenty-six percent of  patients who 
were not compliant with the MRRF 
were nevertheless compliant with 
the recommendation they recalled 
being given by their optometrist. 
When these patients were included 
in the compliant group, the overall 
patient non-compliance rate was 
32% (28.4 – 36.5%); 12% (6.6 – 
21.2) for DD lens wearers, 43% 
(36.4 – 50.8%) for two-week lens 
wearers and 31% (25.6 – 37.2%) 
for one-month lens wearers. The 
patient compliance results are sum-
marized in Figure 2.
Reminder systems
Overall, 56% (50.4 – 58.7%) of  
patients thought a reminder sys-
tem would help them to comply 
with the recommended replace-
ment schedule. This was lower for 
DD wearers (35%, 26.2 – 45.7%) 
than for two-week wearers (61%, 
53.6 – 67.4%) or one-month wear-
ers (57%, 50.8 – 63.1%). Patients 
were able to select one or more 
options which they thought would 
be useful from a list of  suggested 
Figure 2: Patient compliance with optometrist and manufacturer recommendations for RF
1-month SHDD 2-week SH
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reminder systems. Seventeen per-
cent of  patients selected a paper 
calendar, 20% a cell phone or text 
message, 19% an email reminder, 
29% a countdown display on the 
lens case, and 24% reported that 
establishing a particular day each 
week or month would be useful.
Results by patient  
compliance group
Some data for compliant and non-
compliant patients were analyzed 
further to investigate the possible 
associations with, and reasons for, 
non-compliance.
Demographics and lens  
wearing patterns
The mean age of  non-compliant 
patients was 32.7 (30.9-34.5) 
± 11.9 years, which was similar 
to the mean age of  compliant pa-
tients 34.1 (32.7-35.4) ± 13.1 years. 
Thirty percent of  females and 37% 
of  males were non-compliant. The 
average total years of  lens wear was 
quite high for both compliant and 
non-compliant patients (11.7 and 
13.0 years respectively). A higher 
percentage of  patients wearing 
lenses to correct astigmatism were 
non-compliant (40%, 31.4 – 50.0%) 
Response: Agree or Strongly Agree
Statement Compliant Non-compliant
Difference
Compliant – non-compliant
(95% CI)
If my eye care professional tells me to do something 
to care for my contact lenses, I do it. 94% 77%
17%
(10.8 to 24.9%)
My eye care professional clearly explained the 
replacement schedule for my current lenses. 93% 84%
9%
(3.2 to 16.1%)
I follow the recommended replacement schedule 
because I have complete confidence in my eye care 
professional.
87% 51% 36%(27.7 to 44.7%)
I definitely don’t dare miss replacing my contacts on 
the regular schedule. 57% 16%
41%
(32.8 to 48.4%)
I follow the recommended replacement schedule 
because it leads to fewer problems with my eyes. 78% 38%
41%
(31.7 to 49.0%)
Uncomfortable lenses make me more likely to follow 
the recommended replacement schedule. 81% 79%
2%
(-5.1 to 10.2%)
The quality of my vision tells me it is time to replace 
my contact lenses. 56% 72%
-15%
(-23.6 to -6.2%)
If I don’t replace my lenses on the recommended 
schedule, I have problems with my vision. 42% 31%
11%
(2.4 to 19.6%)
The risk of a serious eye infection would make 
me more likely to follow the recommended 
replacement schedule.
87% 83% 4%(-2.7 to 11.1%)
I use a calendar or other system to remind me to 
replace my lenses on the schedule recommended 
by my eye care professional.
45% 21% 25%(15.9 to 32.3%)
TABLE 5
AGREEMENT wITH STATEMENTS ACCORDING TO COMPLIANCE GROUP
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compared to patients wearing 
spherical corrections (30%, 26.2 – 
35.2%). 
Patient opinions 
A larger proportion of  compliant 
patients (87%) than non-compliant 
patients (58%) thought it was “ex-
tremely important” or “important” 
to replace their contact lenses on 
schedule. 
A series of  questions regarding 
interactions between the patient 
and his/her optometrist were in-
cluded in the survey. The majority 
of  both compliant and non-com-
pliant patients felt that it was either 
“important” or “very important” 
for their optometrist to explain the 
risks associated with non-compli-
ance (76%), but a higher propor-
tion of  compliant patients (70%) 
than non-compliant patients (55%) 
felt it was important for the optom-
etrist to explain the replacement 
schedule in detail. 
Patients were asked to indicate 
their agreement with ten state-
ments relating to their eye care 
professional and contact lens wear. 
The differences in the percentages 
of  compliant and non-compli-
ant patients responding that they 
“agreed” or “strongly agreed” with 
the statements are shown in Table 
5.  For many of  the statements, a 
higher percentage of  the compliant 
group responded either “agree” or 
“strongly agree”. 
Lens care practices
Thirty-four percent of  patients 
wearing two-week or one-month 
lenses were unsure of  the name 
of  the care system they were us-
ing. This was similar for compliant 
(35%) and non-compliant (32%) 
patients. A high percentage of  
both compliant and non-compliant 
patients thought it was “important” 
or “extremely important” to clean 
their lenses every day (90% and 
86% respectively). Most patients 
reported replacing their lens case 
at least once every six months. The 
percentages of  compliant and non-
compliant patients reporting that 
they replaced their lens case only 
every year or “never” were 18% 
and 22% respectively.
Discussion
The main aim of  this study was to 
investigate optometrist and patient 
compliance with recommended 
replacement schedules for DD 
contact lenses, and two-week and 
one-month SH contact lenses in 
Canada. The survey was conducted 
such that the patient’s responses 
were not known to the optometrist, 
and the optometrist’s identity was 
not known to the study coordina-
tors. It was hoped that this level of  
anonymity would encourage honest 
responses to the survey questions. 
The study cohort consisted of  
Canadian patients and the results 
showed them to be representa-
tive of  the current contact lens 
wearing population in the Canada 
in terms of  gender and age.1 Al-
though optometrists from nine 
provinces agreed to participate, the 
distribution of  the returned sur-
veys by province was not known. 
It is possible that there are regional 
differences in the practices of  
optometry within Canada that are 
not reflected in these survey results. 
Forty-seven percent of  respon-
dents wore one-month SH lenses, 
35% wore two-week SH lenses, and 
18% wore DD lenses. The percent-
age of  patients wearing lenses fewer 
than seven days per week was high-
est in the DD lens group. Clearly 
DD lenses are a convenient choice 
for patients who do not wish to 
wear lenses every day. 
The results of  the current study 
show that optometrists recommend 
longer intervals than the MRRF for 
an estimated 35% of  their two-
week SH replacement patients but 
are compliant with recommenda-
tions for most of  their DD and 
one-month SH patients. Accord-
ing to patients, no recommenda-
tion was given by their optometrist 
for about 13% of  DD wearers but 
this does not necessarily mean that 
these patients were not given in-
structions to discard the lenses after 
each wearing day.  The instructions 
might simply not have been inter-
preted as being recommendations 
for replacement frequency, espe-
cially if  the lenses were not worn 
every day.  In 14% of  cases the 
Recommended RF reported by the 
patient was not in agreement with 
the Recommended RF reported by 
the optometrist. These disparities 
may have occurred for a variety of  
reasons. Optometrists may have felt 
obliged to record the correct MRRF 
on the envelope, even though the 
study was conducted anonymously, 
rather than the RF that they had 
actually recommended to their 
patients. Patients may not have 
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accurately remembered what 
recommendation they had been 
given by their optometrist. It is also 
possible that some of  these patients 
were actually wearing a different 
lens type from that recorded by the 
optometrist; there was a discrep-
ancy between the optometrist’s re-
corded lens brand and the patient’s 
recorded lens brand in 5% of  cases, 
and a further 29% of  patients were 
unsure of  their lens brand. 
Many patients reported actual 
RFs which did not comply with the 
manufacturer’s recommendation, 
or the recommendation they re-
called being given by their optom-
etrist. The non-compliance rate was 
lowest for DD lens wearers (12%). 
Two-week lens wearers had the 
highest non-compliance rate (43%) 
followed by one-month wearers 
(31%). Similar results, within the 
margin of  error of  this study, were 
obtained in a previous study evalu-
ating compliance with replacement 
of  conventional lens materials in 
the US and Canada.11 
When optometrist and patient 
non-compliance is combined, the 
result is that about 44% of  patients 
wearing DD lenses or two-week or 
one-month SH lenses, are not re-
placing their lenses according to the 
manufacturer’s recommendations. 
The relatively low proportion of  
DD patients wearing their lenses 
for longer than a single one day 
period may not be inconsequential 
considering that cases of  Acantham-
oeba keratitis have been reported in 
patients re-using lenses designed 
for daily disposal. 15,16 On the other 
hand, the consequences of  wearing a 
SH lens for longer than the MRRF 
are not known at this time since 
there have been no studies to-date 
specifically investigating this issue. 
A study conducted in Singapore re-
ported that using lenses past their 
recommended replacement date 
increased the likelihood of  devel-
oping Fusarium keratitis;17 however, 
that study included many lens types 
and the risk may vary with the lens 
material. 
Seventy-eight percent of  pa-
tients said that they thought replac-
ing their lenses on schedule was 
“extremely important” or “impor-
tant”. It is perhaps not surprising 
that non-compliant patients were 
less likely than compliant patients 
to have the perception that replac-
ing lenses on schedule is important 
(58% versus 87%). Greater than half  
the patients wearing two-week SH 
and one-month SH lenses felt that 
a lens replacement reminder system 
would be useful. Interestingly 45% 
of  patients who were compliant 
with scheduled lens replacement re-
ported using a calendar or other sys-
tem to remind them to replace their 
lenses as compared with only 21% 
of  non-compliant patients.
The interaction between a pa-
tient and their optometrist may 
be important for establishing com-
pliance considering that the major-
ity of  patients felt that it was either 
“important” or “very important” 
for their optometrist to explain 
the risks associated with non- 
compliance. Some differences be-
tween compliant and non-compliant 
patients were apparent from the 
responses to some of  the statements 
incorporated in the survey. A consid-
erably higher proportion of  compli-
ant patients reported following their 
recommended replacement sched-
ule because they have complete con-
fidence in their eye care professional 
(87% versus 51%) and that they 
follow the recommended replace-
ment schedule because it leads to 
fewer problems with their eyes (78% 
versus 38%). This would seem to 
indicate that some patients are com-
pliant because they are not willing 
to assume the perceived risks of  
non-compliance, and that they trust 
the information they have received 
from their optometrist concern-
ing those risks. In contrast, a higher 
proportion of  non-compliant pa-
tients agreed with the statement: 
“the quality of  my vision tells me it 
is time to replace my contact lenses” 
(72% versus 56%). Some patients 
may be non-compliant because they 
place less importance on the poten-
tial risks of  non-compliance and in-
stead replace their lenses based on 
symptoms they experience.
In other studies on compliance 
with contact lens wear and care, 
differences between compliant and 
non-compliant patients were report-
ed, but the emphasis was on com-
pliance as it relates to lens care, not 
replacement frequency.18,19 Compli-
ance is a complex issue and attempts 
to identify predictors of  compliance 
have generally not been successful.20 
In the current study, there was 
no strong evidence that there is an 
age or gender difference between 
compliant and non-compliant pa-
tients in relation to lens RF. Those 
patients requiring a correction for 
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astigmatism were less compliant with 
replacement recommendations than 
patients wearing a spherical correc-
tion. The higher cost of  toric contact 
lenses may compel some patients to 
extend the replacement interval for 
their lenses in order to save money. 
Lens care behaviors were investigat-
ed for two-week SH and one-month 
SH lens wearers. Non-compliance 
with lens RF did not seem to be 
strongly related to non-compliant at-
titudes towards lens care procedures. 
It is reasonable to hypothesize that 
patients feel that non-compliance 
with lens hygiene procedures carries 
a higher risk than non-compliance 
with lens RF. Additional data regard-
ing the actual lens care practices of  
patients would be required to test this 
hypothesis.
Conclusion
This study has investigated patient 
and optometrist behaviors with 
respect to RF for commonly pre-
scribed contact lenses in Canada. 
Optometrists generally Recom-
mended RFs consistent with manu-
facturers’ recommendations for DD 
and one-month SH lenses but often 
recommended longer intervals for 
two-week SH lenses. Patients were 
most compliant when wearing DD 
lenses and least compliant when 
wearing two-week SH lenses. Great-
er than half  of  those wearing two-
week SH or one-month SH, and not 
replacing lenses when recommend-
ed, reported that this was because 
they forgot which day to replace 
their lenses. For those patients, ini-
tiating a reminder system may aid 
compliance with RF. Over half  of  
DD lens wearers who did not re-
place lenses when recommended, 
reported that this was because they 
wanted to save money. Commu-
nication between the patient and 
optometrists concerning the risks 
of  non-compliance might be help-
ful in these cases.
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